Claisen rearrangements of benzyl vinyl ethers: theoretical investigation of mechanism, substituent effects, and regioselectivity.
Recently we reported the aromatic Claisen rearrangements of benzyl ketene acetals, which form one of the few examples of aromatic Claisen rearrangements involving benzyl vinyl ethers (as opposed to allyl aryl ethers, which are the usual substrates for aromatic Claisen rearrangements). Theoretical calculations predict that these rearrangements proceed via a concerted [3,3]-sigmatropic transition state, which is similar in geometry to the TS for the Claisen rearrangement of an allyl aryl ether but has a 4 kcal mol-1 higher barrier. The effects of donor (OMe) and acceptor (CN) substituents on the kinetics of the [3,3]-rearrangement mirror those reported for allyl vinyl ethers: the largest substituent effects are seen for 1-OMe, 2-OMe, 2-CN, and 4-CN substituents, which lower the barrier by 5-9 kcal mol-1. Substituents on the aromatic ring have smaller effects on the barrier (≤2 kcal mol-1). The regioselectivities of Claisen rearrangements of meta-substituted benzyl ketene acetals favour 1,2,3-trisubstituted products in preference to the less sterically congested 1,2,4-isomers due to favourable orbital interactions in the 1,2,3 transition state.